Introduction: Caregivers of individuals with dementia are at heightened risk for stress-related mental and physical illnesses, and this problem is growing. There is a critical need to develop effective interventions for caregivers. This study tested whether a 2-day intervention improved psychological health in caregivers of individuals with dementia. Methods: Family caregivers (N 5 104) were randomly assigned to a 2-day intervention or wait-list control group. The intervention uses techniques aimed at fostering self-care for caregivers and improving communication between caregivers and individuals with dementia. Self-reported caregiver burden, stress, anxiety, and depression were measured at 1, 3, and 6 months after intervention.
Background
Dementia is a serious public health concern and economic burden that is expected to worsen as the population ages in the absence of effective treatments and preventive strategies [1, 2] . Most individuals with dementia are cared for by a family member, most often a spouse or adult child [3] . Family caregivers of individuals with dementia often experience significant psychological distress, including higher levels of chronic stress, depression, and anxiety. They also report greater subjective cognitive concerns and sleep disturbance compared to noncaregivers and caregivers of individuals with other health conditions [4] [5] [6] [7] . These psychological difficulties, particularly stress, have been associated with increased systemic inflammation, pain, and cardiovascular disease in caregivers [8] [9] [10] . In addition, worsening psychological and physical health in caregivers can adversely impact the individual with dementia-for example, they increase the likelihood of institutionalization of the person with dementia, which is associated with decreased psychological and physical health and increased mortality in individuals with dementia [11] [12] [13] [14] . Thus, there is an urgency to develop empirically tested interventions that promote well-being in family caregivers [1] .
A number of studies have tested the efficacy of a variety of programs (e.g., psychoeducation, mindfulness training, cognitive behavioral therapy), in improving psychological well-being for caregivers. A meta-analysis that evaluated 30 controlled studies suggested that structured programs, such as those that teach caregivers practical skills in the care of patients, led to better outcomes (e.g., reduced psychological morbidity) [15] . However, many of these programs are time consuming (e.g. weekly sessions) and costly, which represent significant barriers to participation for most caregivers. Therefore, there is a need for brief and inexpensive interventions that can lead to lasting reductions in caregiver distress.
Here we examine for the first time a new 2-day intervention, known as "Meeting Alzheimer's: Effective Communication Connection and Care-Experiential Dementia Training," in improving psychological wellbeing in family caregivers of individuals with dementia over a 6-month period. This program aims to teach caregivers practical skills for self-care and care for individuals with dementia through the use of combined techniques drawn from psychotherapeutic interventions and improvisational theater. We hypothesized that the 2-day intervention would decrease depression symptomatology, anxiety, perceived stress, and caregiver burden.
Method and materials

Participants
Participants were the primary family caregivers of individuals formally diagnosed with dementia by a medical practitioner. Based on the available data, 62% of the individuals with dementia cared for by the participants were diagnosed with dementia of the Alzheimer's type; other diagnoses included frontotemporal dementia, Lewy Body dementia, and mixed dementia. Caregivers were excluded if they were nonfluent in English, currently participating in another intervention for caregivers, had a history of a severe psychiatric disorder, or had a severe disability or disease that posed a problem in their caregiving (e.g., cancer, Parkinson's disease). Caregivers were recruited from the community between 11/2014 and 12/2016 via churches, respite care centers, senior centers, online, campus e-mail, and local organizations. The recruitment flyer invited family caregivers to participate in a "dementia care research study." Fifty-two percent of participants were caring for a parent, 45% of participants were caring for a spouse, and 3% of participants were caring for a sibling with dementia. Demographics and other sample characteristics are reported in Table 1 .
Measures
Stage of dementia was assessed with the Functional Assessment Staging Tool (FAST) [16] . The FAST scale consists of seven major functional levels (1-7), which are concordant with the corresponding global level of functional capacity and cognition of the Global Deterioration Scale, with a higher number corresponding to greater impairment.
Perceived stress was assessed with the Perceived Stress Scale (PSS) [17] . The PSS is a 10-item scale that measures the degree to which one appraises situations in their life to be stressful. The scale is designed to measure how uncontrollable, unpredictable, and overloaded individuals find their lives. The scale comprises two factors: perceived helplessness and perceived self-efficacy [18] . A higher score (range 0-48) indicates greater perceived stress.
Caregiver burden was assessed with the Caregiver Burden Inventory (CBI) [19] . The CBI is a 24-item scale that evaluates five dimensions of caregiver burden: time dependence, developmental, physical, social, and emotional burdens. A higher score (range 0-96) indicates greater burden.
Depression was assessed with the Beck Depression Inventory-II (BDI-II) [20] . The BDI-II is a 21-item scale that evaluates both affective and somatic components of depression. A higher score (range 0-63) indicates greater levels of depression.
Anxiety was assessed with the Beck Anxiety Inventory (BAI) [21] . The BAI is a 21-item scale that evaluates cognitive and somatic components of anxiety. A higher score (range 0-63) indicates greater levels of anxiety.
In addition, caregivers completed a questionnaire created by the authors to gather additional information related to caregiving. This questionnaire included items such as whether the caregiver was currently residing with the individual with dementia, the amount of time spent weekly caring for the individual, and an opportunity to provide open-ended comments about their experience as a caregiver. After completing the intervention arm of the study, participants completed additional items related to their perception and use of the skills that were introduced during the intervention.
Procedure
Approval was obtained from the University of Iowa's Institutional Review Board. Individuals were screened over the phone or in-person, and those who were eligible were randomly assigned to the intervention or the wait-list control group. All participants were informed at the time of enrollment that they would participate in the intervention but were given different instructions about the dates and procedure of the study, depending on the group to which they were assigned. Participants provided consent in accordance with the Declaration of Helsinki and were remunerated for participating. Sessions for seven intervention groups and five control groups were held throughout the course of the study. Data collection at 1, 3, and 6 months was completed through the mail.
Wait-list control group
Participants in the control group participated in a 1.5-hour session to obtain informed consent and complete the FAST, BDI-II, BAI, PSS, CBI, and a demographics form. Participants completed these measures and the caregiver questionnaire again after 1, 3, and 6 months. Participants in the control group participated in the intervention at 6 months.
Intervention group
The intervention took place over 2 days. Participants provided informed consent at the beginning of the first day. At this time, they completed the same measures as participants in the control group. Participants again completed these measures and the caregiver questionnaire 1, 3, and 6 months after intervention.
Intervention
Family caregivers participated in a manualized 2-day intervention. The intervention was delivered by one of the authors (J.A.) to facilitate consistency across sessions. This author was not involved in recruitment, group assignment, scheduling, data collection, or data analysis. Each workshop comprised a combination of individuals who were assigned to the intervention group as well as wait-list controls (who had been participating in the control group for 6 months). On the day of the workshop, the only difference between individuals who were assigned to the intervention group as opposed to the control group is that individuals in the intervention group were consented upon arrival and subsequently completed their first set of questionnaires. To reduce the possibility of knowing whether participants were in the control or intervention group, the person who delivered the intervention was always asked to arrive after all of the paperwork was completed. Thus, she would each time arrive to a room with a similar number of caregivers ready to start the intervention. The intervention combined techniques from multiple therapeutic interventions including mindfulness, behavior management training, and validation therapy. It covered multiple topics including (1) psychoeducation about dementia, (2) self-care for caregivers, (3) using verbal and nonverbal language to communicate effectively with individuals with dementia, (4) identifying and validating emotions in individuals with dementia, (5) using mindfulness skills to notice the current needs of the individuals with dementia, and (6) managing difficult behaviors. Many of these topics were taught using active and engaging exercises drawn from improvisational theater and creative drama.
Specifically, caregivers participated in mindfulness exercises that aimed to help them (1) learn how to identify and understand their own emotions as well as those of the individual with dementia and (2) meet the individual they were caring for in the present moment to engage fully with them. Other exercises included teaching caregivers to recognize and validate the emotions of the individual with dementia using verbal and nonverbal communication. Caregivers also learned skills to manage difficult behaviors in the individual with dementia and were provided a chance to practice the skills using role play and improvisation techniques. They were also able to practice these skills with the individual they were caring for between the first and second session. They later discussed their successful and unsuccessful attempts to implement the skills with the other caregivers and collaboratively generated alternative approaches.
Statistical analyses
Statistical analyses were performed using R (version 3.4.1) and SPSS. To assess for group differences in our dependent variables (PSS, CBI, BDI-II, BAI) over time, data were submitted to a linear mixed-effects model using R's linear mixed-effects package (lme4) [22] . Mixed-effects modeling was selected over repeatedmeasures ANOVA to more accurately model individual differences in the data. Mixed-effects modeling allows for the separation of random effects (e.g., inter-subject variability) from fixed effects (e.g., group differences), which makes it a more powerful statistical analysis technique [23] . The starting model for each analysis included (1) fixed effects for intercepts, linear slope (average change between baseline and 1 month), and quadratic slope (acceleration in rate of change over time), (2) fixed effects of intervention group on linear slope and quadratic slope, and (3) random subject-specific effects on intercept, linear slope, and quadratic slope. Random effects of subject on intercept, linear slope, or quadratic slope were discarded if likelihood ratio tests revealed that they did not contribute significantly to the model. All discrete predictors (e.g., group, sex) were effect-coded. Potential covariates were selected a priori and included caregiver age, caregiver education, caregiver sex, patient age, stage of dementia at baseline (as determined by the FAST), and living status (whether or not the caregiver was living with the patient at baseline). Covariates were added to the model one at a time and were not included in the final model if they did not account for a significant amount of variance. Item-level missing data were handled using mean imputation if less than 20% of the items in a scale were missing. If greater than 20% of a scale's items were missing, the scale was counted as missing and was excluded from the analyses. This resulted in the exclusion of one BAI score at baseline, two CBI scores at baseline, three CBI scores at 1 month, two CBI scores at 3 months, and one CBI score at 6 months. As four statistical models were conducted, a Bonferroni correction was applied, and each individual model was tested at a 5 .0125.
Results
Attrition
Of the 104 caregivers enrolled, 94 completed questionnaires at all four time points in the study (Fig. 1) . Five caregivers elected to discontinue the study (four at 1 month and one at 6 months; reasons for discontinuing were not disclosed). One caregiver returned the questionnaires at 1 and 6 months, but not at 3 months. Four caregivers were ineligible to complete the intervention due to the death of the individual with dementia they were caring for (one at 1 month and three at 6 months).
Perceived stress
The maximal random effects model justified by the data included a random effect for intercept and linear slope for participants (Table 2 ). There was not a significant difference between groups at baseline, t(115.1) 5 0.17, P 5 .864, d 5 0.03. A significant main effect was detected for the linear slope for time, t(234.0) 5 22.80, P 5 .006, d 5 0.37, which indicates that on average, perceived stress decreased significantly between baseline and 1 month. A significant quadratic slope for time, t(188.4) 5 2.73, P 5 .007, d 5 0.40, suggests that the overall rate of decrease in stress increased over time.
The perceived stress analysis revealed two significant interactions. First, a significant interaction between intervention group and the linear slope for time suggests that overall, individuals in the intervention group showed a faster rate of improvement (decreased perceived stress) between baseline and 1 month relative to the control group, t(234.0) 5 -2.61, P 5 .010, d 5 0.34. Second, there was a marginally significant interaction between intervention group and the quadratic slope for time, t(188.4) 5 2.48, P 5 .014, d 5 0.36. This indicates that the reduction in perceived stress tended to accelerate more quickly in the intervention group than in the control group (Fig. 2A) .
Follow-up analyses were conducted to examine whether this effect was observed across both subscales embedded within the PSS: perceived self-efficacy and perceived helplessness [18] .
Perceived self-efficacy
The maximal random-effects model justified by the data included a random intercept for participants ( Table 2) . This model revealed a significant interaction between group and the linear slope for time, suggesting that overall, individuals in the intervention group showed a faster rate of increased perceived self-efficacy between baseline and 1 month relative to the control group, t(287.
Perceived helplessness
The maximal random-effects model justified by the data included a random effect for intercept, linear slope, and quadratic slope for participants (Table 2 ). There was not a significant interaction between intervention group and the linear slope for time t(97.0) 5 21.06, P 5 .290, d 5 0.22, or between group and the quadratic slope for time t(94.2) 5 1.03, P 5 .304, d 5 0.21. This indicates that we were unable to detect a significant effect of the intervention on the perceived helplessness component of the PSS.
Caregiver burden
The maximal random-effects structure justified by the data included a random effect for intercept and linear slope for participants (Table 2 ). There was not a significant difference between groups at baseline, t(109.6) 5 0.382, P 5 .704, d 5 0.07. A significant main effect was detected for the linear slope of time, t(220.0) 5 -2.75, P 5 .006, d 5 0.37, indicating that on average, caregiver burden decreased significantly each month. A significant quadratic slope for time, t(178.9) 5 2.62, P 5 .010, d 5 0.39, suggests that the overall rate of decrease in burden increased over time. A significant main effect of stage of dementia at baseline, t(99.0) 5 3.27, P 5 .001, d 5 0.66, indicates that participants caring for someone in a more advanced stage of dementia reported a higher level of burden at baseline. There was not a significant interaction between group and the linear slope of time, t(220.0) 5 20.85, P 5 .397, d 5 0.11, or between group and the quadratic slope of time, t(178.9) 5 0.85, P 5 .394, d 5 0.13, indicating that we were unable to detect a significant effect of the intervention on caregiver burden (Fig. 2B) .
Depression
The maximal random-effects structure supported by the data included a random effect for intercept and linear slope for participants (Table 2 ). There was not a significant difference between groups at baseline, t(119. 14, indicating that we were unable to detect a significant effect of the intervention on depression (Fig. 2C) .
Anxiety
The maximal random effects structure supported by the data included a random-effect for intercept, linear slope, and quadratic slope for participants (Table 2 ). There was not a significant difference between groups at baseline, t(101.8) 5 0.76, P 5 .447, d 5 0.15. A significant main effect was detected for the linear slope of time, Fig. 1 . Flowchart of study participation. One hundred seventy-five family caregivers expressed interest in participating in the study. Of those, 104 participants were consented and enrolled. Participants who were "scheduled but not consented" canceled their participation in advance or simply did not attend; 95 participants completed participation in the study. Five caregivers elected to discontinue the study and four discontinued following the death of the person with dementia. t(94.8) 5 22.60, P 5 .011, d 5 0.53, indicating that on average, anxiety decreased significantly between baseline and 1 month. A significant quadratic slope for time, t(85.9) 5 2.71, P 5 .008, d 5 0.58, indicates that the overall rate of decrease in anxiety accelerated as each month progressed. There was not a significant interaction between group and the linear slope of time, t(94.8) 5 20.40, P 5.693, d 5 0.08, or between group and the quadratic slope of time, t(85.9) 5 0.45, P 5 .651, d 5 0.10, indicating that we were unable to detect a significant effect of the intervention on anxiety (Fig. 2D ).
Adherence and perception of intervention
Nearly all of caregivers (98%) reported using the skills from the intervention 1 month later; 94% reported continuing to use these skills 6 months later (Fig. 3A) . Fifty-two percent of caregivers reported using the skills often/very often 6 months after the intervention (Fig. 3B) . Six months after the intervention, 71% of caregivers reported that it was not at all difficult or only slightly difficult to use the skills from the intervention (Fig. 3C) . Furthermore, most caregivers (75%) reported finding the skills that they learned helpful 6 months after the intervention (Fig. 3D) . Caregivers reported that they were able to use these skills to reconnect with the person they were caring for and to better manage distressing behaviors (e.g., agitation, confusion). Open-ended responses regarding caregivers' perception of the intervention are provided in Table 3 .
Discussion
The population of individuals with dementia in the United States is expected to almost triple by 2060 [1] , which will lead to a significant increase in the number of caregivers. Therefore, it is imperative to identify ways to improve caregivers' quality of life and well-being, as caring for individuals with dementia often leads to detriments in caregivers' physical and mental health, which can also indirectly impact the patient's well-being [4] [5] [6] [7] 12, 13] . The present study investigated a novel 2-day intervention in decreasing symptoms of depression, anxiety, burden, and perceived stress in family caregivers of individuals with dementia. Findings show a significant decrease in perceived stress that persists up to 6 months after intervention, over and above what was observed in the control group. Upon further examination, we found that this effect appears to be specific to the component of perceived self-efficacy on the PSS, and not perceived helplessness, suggesting that this intervention bolsters participants' confidence in their ability to care for the individual with dementia. This increase in confidence is also reflected in caregiver's qualitative feedback regarding the intervention (Table 3) . We did not find significant changes in symptoms of depression, anxiety, or burden, although there was a visible trend toward decreased depression symptomatology in the intervention group. It is possible that the reason we did not observe changes on depression and anxiety is because, even if the caregiver can cope better with stress, observing their loved one decline in the absence of a cure may continue to cause mild levels of sadness, hopelessness, loss of energy, or nervousness, all of which are core symptoms of depression and anxiety and are arguably a "normal" reaction to the context. Notably, depression and anxiety were also largely below clinically significant levels. A future study could examine whether a decrease is seen in those with greater levels of depression and anxiety. Finally, nearly all caregivers reported that the skills that they learned in the intervention were easy to implement and helpful (see Table 3 ).
Caring for an individual with dementia has been characterized as a severe, long-term chronic stressor [24] . Perceived stress describes one's experienced level of stress as a function of an objective stressor. Among other factors, perceived stress may vary as a function of the caregiver's coping skills [17] . Greater perceived stress is associated with negative emotional, physiological, and behavioral responses that increase the individual's risk for psychological and physical conditions (e.g., depression, cardiovascular disease, pain) [9, 10, 25, 26] . The stress/ health model of dementia caregiving suggests that reducing perceived stress can lead to positive changes in the caregiver's emotional and behavioral response to caregiving, ultimately leading to improved psychological and physical health outcomes. Therefore, the current 2-day intervention could potentially serve as a way to prevent or reduce stress, and as a consequence, it may improve psychological and physical well-being in caregivers.
Several components of the intervention may have contributed to a lasting reduction in perceived stress, including mindfulness practices. Prior studies suggest that mindfulness effectively reduces caregiver perceived stress and depression [24, 27, 28] , and a recent meta-analysis revealed that mindfulness-based interventions led to a moderate decrease in caregiver burden and a large decrease in depression for individuals caring for a loved one with dementia [29] . It has been hypothesized that mindfulnessbased interventions may provide caregivers an opportunity to notice their unhelpful reactions or thought patterns in response to caregiving and detach from "autopilot" [30] . Furthermore, nonjudgmental acceptance, a key element of mindfulness, may also help caregivers engage in a full and rich life despite the stress and demands associated with caregiving for someone with a neurodegenerative disease [28, 29] . In the present study, mindfulness exercises were designed to help caregivers identify and understand their own emotions as well as those of the individual with dementia, and engage fully in the present moment with the individual for whom they are caring. Thus, it is plausible that the mindfulness component of our intervention significantly contributed to decreased perceived stress in the participants.
The behavior management training was likely also critical for reducing stress, particularly since most of the reported change on the PSS was seen on items related to self-efficacy. The intervention provides caregivers skills they can use to manage difficult behaviors in the individual with dementia, which has been shown to be particularly effective at reducing stress [31] . In the current intervention, caregivers learned and practiced skills to manage difficult behaviors, using role play and improvisation techniques.
Finally, the current intervention focused on improving communication through exercises that included teaching caregivers how to identify and validate the emotions of the individual with dementia (rather than, e.g., trying to orient the individual to our current reality, which can be frustrating and counterproductive). This is particularly important as prior work has shown that individuals with dementia, particularly those with impaired episodic memory, experience emotions for an extended time even when they can no longer remember the emotion-inducing event [32] . Thus, validating the emotions of the individual with dementia may provide a meaningful way for caregivers to connect with them while minimizing negative emotions that could lead to conflicts.
A major advantage of the current intervention is that it takes place over the course of only 2 days. Brief interventions are cost-effective [33] and can be more accessible than multiweek interventions, particularly for individuals from rural communities [34] . In addition, brief interventions increase the likelihood of treatment completion, which is often a significant obstacle for mental health treatment [35] . In fact, several caregivers anecdotally reported that it was easier to find respite care for a single weekend than to find care for a weekly appointment, making this structure more feasible. Although it has been debated whether a brief intervention can have a lasting impact for dementia caregivers [15] , the present study showed that a 2-day intervention can significantly reduce perceived stress for up to 6 months. Furthermore, the present study also included caregivers of individuals with dementia of different etiologies (although most of them had probable Alzheimer's disease) and stages, as well as of a variety of ages, levels of education, and years spent caring for an individual with dementia. This suggests that the intervention may be helpful for different types and severity of dementia, and for caregivers with different backgrounds. More research is needed to confirm the generalizability of these findings to different etiologies and stages of dementia.
A limitation of the present study is that it had a relatively small sample size (N 5 104). This limited our ability to investigate possible individual differences such as severity of dementia, living status, and the relationship to the individual with dementia, all of which may influence individuals' responsiveness to an intervention [36] . In addition, three individuals with dementia were admitted to a nursing home over the course of the study (1 intervention, 2 controls). The small sample size limited our ability to investigate the impact of nursing home admission on measures of psychological well-being. It is possible that the present study did not include outcome measures that may have been better suited to detect potential benefits of the intervention, such as a measure of changes in the quality of life for the individual with dementia. In addition, future work may examine more closely the aspects of perceived stress that are targeted by the intervention. Furthermore, it is likely that our sample mostly included individuals currently experiencing stress related to caregiving. Future work would be needed to investigate the effectiveness of this intervention in individuals who are not experiencing such distress. It is also possible that demand characteristics played a role in caregiver's responses. However, this seems unlikely as the intervention's effects were specific to perceived stress and did not reflect widespread improvement across all outcome measures. However, future studies may consider comparing the intervention group to an active control group to minimize potential demand characteristics, as well as to discern whether the reduction in stress is the result of individual components of the intervention or their unique combination. Future studies may also consider testing this intervention in a more ethnically and racially diverse sample.
As the number of family members caring for individuals with dementia rises [3] , there will be a growing need for affordable, brief, and effective interventions that can reduce stress in dementia caregivers. This intervention applies unique, engaging exercises and improvisation techniques to provide caregivers an opportunity to learn and practice skills designed to reduce stress and improve their interactions with individuals with dementia. This is critical as dementia caregivers are more likely to use skills they learned through the use of active techniques than those they learn through passive didactics [37] . This approach is easy to implement and can be performed by individuals who are not licensed mental health professionals. Its unique and brief structure makes "Meeting Alzheimer's" a compelling intervention that may be especially accessible for caregivers. Prior studies have shown that weekly programs for caregivers of individuals with dementia can improve psychological health in caregivers. However, brief interventions offer a more cost-effective and accessible alternative to weekly interventions.
2. Interpretation: Family caregivers of individuals with dementia completed a 2-day intervention known as "Meeting Alzheimer's." Compared to participants assigned to a wait-list control group, individuals in the intervention group reported decreased perceived stress up to 6 months after intervention, regardless of their age, sex, education, or the disease severity of the individual with dementia. These findings suggest that a brief intervention can lead to a lasting reduction in caregiver stress.
3. Future directions: Future studies may consider testing the intervention in a larger and more ethnically diverse sample, as well as comparing the intervention group to an active control group or a weekly intervention.
